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MITLTIPURPQSE USER INTERFACE 

BACKGROUND OF THE INVENTION 
This invention is directed toward the field of data 
5 display devices, and more specifically to user interfaces 
for control systems. 

There are many control systems installed in or 
associated with a particular building. For example, 
temperature controls, lighting controls, security alarms, 
10 entertainment controls and outdoor sprinkler systems are 
all well known systems are which may have electronic 
controls and they are associated with the building. At one 
point, such systems each have their own control unit which 
require a building owner to possibly learn how to control 
15 five or six different systems through the different 
operators . 

Eventually, integrated user interfaces became known 
whereby a number of different control systems could be 
controlled through one user interface thus allowing a 

20 building owner to learn to use only one unit user interface 
to control a number of systems . 

One example of such a user interface is known as 
Honeywell Graphic Central™ operator interface. The 
graphic central operator interface is a personal computer 

25 with special software which receives signals from a number 
of different systems and displays information related to 
the system on the personal computer's display. Generally, 
a standard screen on such an operator interface would 
display one or more buildings which could be selected or an 

30 information about some area or system in the building as 
desired. From there, a particular system associated with 
the building could be selected such as the lighting, HVAC, 
security, fire or entertainment systems, for display of 
information. Once a particular system is selected, then a 

35 particular site within the building may be selected to 
determine the status of the system at that point . For 
example, as shown in Figure 1, first building 5 and second 
building 10 may be displayed on display 2 of a personal 
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computer (not shown) which connects the building control 
systems of building 5 and building 10 together in one 
operator interface. By moving cursor 11 to building 5, 
either through use of a mouse (not shown) or the cursor 
5 control keys (not shown) of a keyboard, an operator could 
select a building for more display of information. After 
selecting building 5, a display such as that shown in 
Figure 2 would appear so that the operator could decide 
which particular system associated with the building would 

10 be presented for display on screen 2. As examples, icons 
represented of the particular system such as icon 201 
representative of the HVAC system, icon 2 02 representative 
of the lighting system, icon 203 representative of an 
access control system, icon 2 04 representative of an 

15 intrusion alarm system and icon 205 representative of a 

fire alarm system would be displayed. The operator would 
then move to cursor 11 to a particular icon which 
represented the desired system, and press some key 
associated with selection of the icon to present further 

20 information on the temperature control system. 

After picking a particular icon, a drawing such as the 
one shown in Figure 3 would appear on display 2 . The 
drawing would be representative of the floors in building 
5. The operator then could move cursor 11 to a particular 

25 floor of interest, third floor 303 for selection and select 
as appropriate for the cursor control means being used. 

After a floor has been selected, it is displayed as 
shown in Figure 4. In Figure 4, floor 303 is shown to have 
elevator 401, lap 402, hallway 504 and rooms 403, and 406 

30 to 422. Finally, to select temperature information about 
room 420, cursor 11 is placed over the image of room 420 
and selection occurs as normal for the particular cursor 
control means used. 

Selection of room 420 results in a display such as the 

35 one shown on Figure 5. Finally, the system will display 
temperature information related to room 42 0 such as the 
current temperature set point, the current time, the next 
time period for a possible temperature control change and a 
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possible next set point. If the user desires to change any 
of the associated information, it is at this point that the 
user has the ability to do so. One method for changing the 
information may be by placing the cursor over the 
5 information which is desirable to be changed, entering the 
selection into the computer, and then modifying the 
selected parameter. All of the previously described 
movements through the display are well known in the art. 

However, a system such as this requires an expensive 

10 and powerful microprocessor and display and a large amount 
of memory in order to store the graphics associated with 
the system and all of the data associated with the system. 
Such systems are more complex and accessibly expensive for 
use in smaller buildings. Further, a large amount of 

15 operator training is required for efficient use of the 

operator interface and the systems associated therewith. 

Lastly, many control actions are required by the prior 
art operator interfaces prior to display of any information 
associated with a particular system. 

20 

SUMMARY OF THE INVENTION 
The present invention is a low cost easy to use 
multipurpose operator interface. The operator interface 
displays at a top level a display screen which provides 

25 summary information on one or more of the systems connected 
thereto. Through us of a simplified keyboard and software 
reconf igurable keys, the operator may quickly move through 
and receive summary information on all systems associated 
with the user interface. 

30 The user interface includes microprocessor, memory, 

display means, data entry means and a communication 
interface, all of which are connected. 

The display means is controlled by the microprocessor 
2 at a first level display summary screens of each 

35 application which is connected to the multipurpose user 
interface. The display also includes a display command 
associated with an entry means which is portion of the data 
entry means. By activating the entry means, the display 
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will cycle through summary screens for all applications 
connected to the multipurpose interface. Another entry 
means not associated with any portion of the display means 
allows selection of a particular application being 
5 displayed for presentation of more detailed information. 

If more detailed information about a particular 
application is selected, specific information about a 
particular subsystem of the application is displayed along 
with a command which is associated with an entry means. By 

10 actuation of the entry means, specific information about 

other subsystems of the selected application is displayed. 
If is desired to change specific information about the 
subsystem being displayed, an entry means not associated 
with a portion of the display means may be actuated to 

15 reach yet another level of display. 

At the third level of display, plural areas on the 
display means are associated with entry means for 
modification of the information being displayed for the 
subsystem that has been selected. One portion of the 

20 display may be associated with the data entry means to 

allow the operator to modify the system parameters being 
displayed . 

BRIEF DESCRIPTION OF THE DRAWINGS 
25 Figures 1-5 show displays from a prior art operator 

interface . 

Figure 6 is a block diagram of the user interface of 
the present invention. 

Figure 7A is a diagram of the hierarchical 
30 organization of the user interface. Figure 7B is a flow 
chart of the method used in operation of the inventive 
operator interface. Figures 7C and D show representations 
of the menu hierarchy of one preferred embodiment. 

Figure 8 shows the interconnection of the operator 
35 interface with other applications connected to the operator 
interface . 
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Figure 9 shows a building in which the operator 
interface and a temperature control system with zone 
control resides. 

Figures lOA through ION show representative display 
5 screens of the inventive user interface. 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
Referring now to Figure 1, thereshown is a block 
diagram of the inventive user interface 600. Standard 
10 configurations of information displays are well known in 
the art. 

Here, the user interface GOO includes data entry means 
605, display 610, microprocessor 615, memory 620, 
communications interface 625 and communications bus 630. 

15 Note that there are many possible configurations for 

communications connection of the parts: communications bus 
630 is merely one possibility. Other arrangements of the 
parts within the scope of the invention, are contemplated. 

The display 610, which may be such as a liquid crystal 

20 display (LCD) or a cathode ray tube (CRT) is used to 

display information related to the user interface 600 or to 
systems connected to the user interface, such as those 
discussed in connection with Figure 8. The information to 
be displayed is controlled by the microprocessor 615 which 

25 in turn operates on instructions and data from memory 620. 
Memory 62 0 may include both random access memory and read 
only memory. Sample displays are shown in Figures lOA 
through lOL. 

Microprocessor 615 has general supervisor control over 
30 communications and actions within the user interface. 

Microprocessor 615 receives instructions and data from 
memory 620, user input from data entry means 605 and system 
data via communications interface 625 and controls what 
appears on display 610. 
35 Communications interface 625 receives signals 

transmitted on bus 63 5, and translates those signals into 
signals which can be understood by the parts connected to 
bus 630. In addition, the communication interface 625 
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translates signals coming in from bus 63 0 to signals which 
can be used by systems connected to bus 63 5 (see Figure 8) . 

Data entry means 605 may include one or more entry 
means such as a plural key keyboard. The individual entry 
5 means are used by the user to select desired actions for, 
or to input information into, the user interface. In a 
preferred embodiment, at least one key is physically 
positioned in close proximity to the display and can be 
used as a software reconf igurable key (hereinafter 
10 "softkey") and another key has a predetermined, perpetual 
function. The uses of the softkey and other entry means 
will be further described in connection with Figures lOA 
through lOL. 

Turning now to Figure 8, thereshown is a block diagram 

15 of a system which might incorporate the user interface 6 00. 
The user interface 600 is connected to light system 801, 
security system 8 02, entertainment system 8 03, underground 
sprinkler system 8 04, and temperature control system 8 05 
via bus 635. Each of these systems may have a controller 

20 for control of individual subsystems of the overall system 
such as for control of individual lights, or zone 
temperature controls as shown in Figure 9. The user 
interface is used to display information from, and to input 
desired control actions into, the one or more of the 

25 systems connected to the user interface. Communications 
among the systems and operator interface connected to bus 
63 5 may be structured using the communications protocol 
disclosed in United States Patent Application serial number 
07/811,772 by David J. Myers and assigned to the assignee 

30 of the present application. The foregoing application is 
incorporated by reference herein. 

Referring now to Figure 7A, thereshown is a diagram of 
the hierarchical organization for the inventive user 
interface. At Level- 1, by actuation of a softkey will move 

35 the user interface from one Level -1 display to another 

while the actuation of the fixed key will cause the user 
interface to move from Level-1 to Level-2. Thus, the 
operator may move from one application to another by 
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actuation of a softkey while actuation of the fixed key 
will provide more in depth information about the 
application then being displayed. 

Once the user interface is at Level- 2, the operator is 
5 then again presented with two choices. Actuation of the 
softkey will move the display within Level-2 while 
depression of the fixed key will move the user interface to 
Level-3. Here, actuation of the softkey allows for 
movement within zones of the application being viewed while 

10 actuation of the fixed key will move the user interface on 
to a data entry level of the user interface. 

At Level-3, the operator is presented with plural 
softkey options and the usual fixed key options. Selection 
of a softkey will all the display and modification of 

15 specific information associated with the display at Level- 
3 . A more detailed description of this operation will be 
described in the example provided by Figure IOC. 

Referring now to Figure 7B is a flow chart of the 
inventive method. After starting at block 701, the first 

20 step is to display a first softkey display on the display 
means at block 705, The next step requires determining 
whether a softkey or a fixed key has been actuated at block 
710. If a softkey has been actuated, the next step is to 
modify the display to show the next system/room /data point 

25 and update the soft key{s) . The method then returns to 
block 705. 

If a fixed key is actuated at block 710, the next step 
at block 72 0 requires a determination of which fixed key 
has been actuated. Here, for example, there are two fixed 

30 keys, labeled "Back/Cancel" or " Select /O . K . " If the 

Select/O.K. fixed key has been actuated, the method moves 
to block 725 at which point the method determines whether 
the Operator Interface is displaying a Data Entry Screen or 
a Data Summary Screen. If the Operator Interface is 

35 displaying a Data Entry Screen, the method moves to block 
74 0 where the method confirms data changes and updates the 
softkeys and then returns to block 710. If the Operator 
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Interface is displaying a Data Summary Screen, the method 
moves on to block 730. 

At block 73 0 the method determines whether the deepest 
level of the hierarchy is being displayed. If yes, the 
5 method does nothing and returns to block 705. 

If not, the method provides more in-depth information about 
the system displayed. The method then returns to block 
705. 

If the Back/Cancel key has been actuated at block 720, 
10 the method next determines whether the Operator Interface 
is displaying a Data Entry Screen or a Data Summary Screen 
at block 750. If the Operator Interface is displaying a 
Data Entry Screen, the method moves on to block 765 where 
data changes are canceled and the soft keys are updated. 
15 The method then returns to block 705. 

If a Data Summary Screen is being displayed, the 
method determines at block 755 whether the Operator 
Interface is at the top-most level of the hierarchy. If it 
is, the method does nothing at block 770 and returns to 
20 block 705. If not, the Operator Interface will move to a 
more general screen at block 760 and will return to block 
705 . 

Figures 7C and D show preferred embodiments of menu 
structures in a hierarchy incorporating the principles of 

25 Figures 7A and B, In Figure 7C, Climate menu 700 0 is shown 
connected to Lighting menu 7010 and to Zone menus 70 01A-C. 
In turn. Zone Menu 7001A is connected to Data Entry menus 
7002A-C with the other Zone menus having similar Data Entry 
Menus (7002D-I) . 

30 Referring now to Figure 9, thereshown is a sample 

temperature zoning system which may be used with the 
inventive operator interface 600, Building 900 is divided 
into plural rooms 901 to 904. Temperature sensors 810A 
through 810D are located, one to a room, through building 

35 9 00 to measure the temperature of each room. The 

temperature sensors are connected to temperature controller 
8 05. Temperature controller 8 05, which may be a Honeywell 
MicroCel™ controller, contains software and hardware which 
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monitors temperature inputs from the temperature sensors 
and will control temperature control means 810A through 
810D so that actual space temperature is near to desired 
setpoints. Temperature control means may be variable air 
5 volume boxes which are well known in the art. Setpoint 

information may be entered into the temperature controller 
805 through the operator interface 600 as described herein. 

Referring now to Figures lOA through ION thereshown 
are many examples of displays shown on the display means as 

10 a user moves through the user interface, and the face of 

the user interface unit. It should be noted that while the 
following description is with reference to a climate 
control system and associated displays, any automatic 
control system having a similar hierarchical structure 

15 could be displayed using the inventive user interface. In 
Figure IDA, a top level display is shown for the climate 
control system having keys 12 and 14 and a display 11. The 
display may show summary information about the climate 
control system such as inside temperature, outside 

20 temperature and the temperature in one preselected room. 

The display also includes a portion which identifies a key 
and identifies what will occur if the key is actuated 
(softkey) . Two fixed keys. Select /OK and Back/Cancel are 
also shown. To view a next system, the Next System softkey 

25 would be actuated and the Lighting System display shown in 
Figure 101 would be displayed. Repeated actuation of the 
Next System softkey would lead to' further displays (not 
shown) of systems connected to the user interface until 
displays associated with all of the systems have been 

30 shown. At that point, a further actuation of the softkey 
would produce the display of Figure IDA once again. 

If the Select key is actuated in Figure lOA, the user 
interface would produce the display shown in Figure lOB. 
The display of Figure lOB shows more in depth information 

35 about the climate system. Here, the display shows relevant 
information for "Jon's Rm. " Again, the operator is 
presented with plural control choices. The softkey is 
configured to provide information on a "Next Room" instead 
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of the "Next System" displayed in the display of Figure 
lOA. The fixed key options will be discussed in reference 
to Figure IOC. 

Actuation of the softkey in Figure lOB causes the user 
5 interface to produce the display of Figure ICC which is for 
the "Master Bedroom." Note that the display for the Master 
Bedroom includes the same types of information as the 
display for Jon's Room, including the same softkey 
description. Repeated actuation of the Next Room softkey 

10 would cause the user interface to scroll through all rooms 
which are connected to the climate control system. 
Actuation of the Back/Cancel key would cause the user 
interface to return to the display of Figure lOB in this 
case. Actuation of the Select/OK key leads to the next 

15 level of display as shown in Figure lOD. 

In Figure lOD, a new display is shown which allows the 
operator to display more information regarding the selected 
room. Here, three softkeys are configured to provide the 
operator with more control options . The three softkeys in 

20 this example are Climate Schedule, Time and Temp. The Temp 
and Time softkeys allow the operator to temporarily modify 
the duration of the current heat/cool cycle and temperature 
parameters associated with this particular room and 
actuation of these keys leads to the displays of Figures 

25 10. Actuation of the Climate Schedule softkey causes the 
user interface to produce the display shown in Figure lOE. 

In Figure lOE, the softkeys are set up so that the 
operator may review the schedule information for the 
selected room. Acutuation of the Next Time key changes the 

30 display of the time period associated with a particular 

day. Actuation of the Change Time/Temp softkey causes the 
operator interface to display the display shown in Figure 
lOF. 

In Figure lOF, the operator is allowed to modify 
35 either the time a period begins or the setpoints for 

heating and cooling for the period. This selection occurs 
through actuation of the appropriate softkey. Figure lOG 
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shows the display after the Time softkey of Figure lOF has 
been actuated. 

In Figure lOG, the display provides two softkeys for 
modification of the time at which a period begins. The 
5 time for the start of a period may be modified by actuation 
of the Ahead or Back softkeys. 

Figure lOH shows the display after either the Heat 
softkey of Figure lOF has been actuated. By actuation of 
the Warmer and Cooler softkeys, the setpoint temperature 

10 can be modified as desired. 

As indicated with reference to Figure lOA, actuation 
of the Next System softkey will cause the operator 
interface to display the display shown in Figure lOK. 
Figures lOK through ION show movement through the displays 

15 associated with a sample Lighting System (not shown) to 
show how displays for another system may be arranged. 
Actuation of the Select/OK key causes the operator 
interface to display the display shown in Figure lOL, while 
actuation of the Next System Softkey might lead to display 

20 of information about yet another system (not shown) or lead 
back to the Figure lOA display if no other systems are 
connected to the operator interface. In Figure lOL, more 
specific information about the lighting system is 
displayed. Actuation of the Select/OK key at this point 

25 causes the operator interface to display the display shown 
in Figure lOM. In Figure lOM, the operator is presented 
with the necessary softkeys to modify lighting system 
control parameters. Actuation of the Light softkey causes 
the operator interface to move to the display shown in 

30 Figure ION. 

It should be noted that the foregoing description of 
movement through the displays of the inventive operator 
interface all match the description of the operation of • the 
operator interface found in Figures 7A and B. 

35 It should also be noted that as an additional aid to 

the operator, icons indicating location within the operator 
interface's hierarchy and selected system are displayed. 
Such icons are not an essential element of the basic 
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invention but are an enhancements for the benefit of the 
operator. The icons can be shapes which uniquely identify 
the system being displayed, such as a light bulb for the 
lighting system (see Figures 10 J through lOL) or a 
5 thermostat for the Climate system (see Figures lOA through 
101) . 

The arrows shown in Figures lOA through lOM indicate 
the direction in which the menu structure may be 
penetrated. As an example, only the down arrow is shown in 

10 Figures lOA and lOJ indicating that the operator interface 
is at the top level of the hierarchy. Figure 10 I depicts 
only an up arrow indicating that the operator interface is 
at the bottom level of the hierarchy in that Figure. The 
arrow displays may be created by setting a flag in the 

15 graphics associated with the top and bottom levels of the 

hierarchy to display the appropriate arrows, and a software 
instruction causing both arrows to be displayed when 
neither flag is present. Such a technique is well known in 
the art . 

20 The foregoing has been a description of a novel and 

non- obvious apparatus and method for displaying and 
modifying parameters associated with one or more systems. 
The inventor does not intend that the foregoing description 
be limiting but instead defines his invention through the 

25 claims appended hereto. 
I claim: 
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1. A method for displaying information and modifying 
parameters associated with a system in an operator 
interface unit which includes a display means and data 
5 entry means, the data entry means including both fixed keys 
and softkeys, the operator interface having a hierarchy of 
displays for displaying on the display means, the hierarchy 
including levels of displays, each level having one or more 
displays, comprising the steps of: 
10 displaying system parameter information associated 

with a display in a current level; 

displaying a softkey command on the display means; 

determining whether the softkey or the fixed key has 
been actuated; 

15 displaying within a next level, a display if said 

fixed key has been actuated; and 

displaying within a current level, a next display if 
said softkey has been actuated. 

20 2. The method of claim 1, comprising the further 

steps of: 

determining whether a top or bottom level has been 
reached in the hierarchy upon actuation of said fixed key 
and if the bottom level has been reached, doing nothing 
25 upon further actuation of the fixed key, and if not, 
operating normally. 

3. The method of claim 2, comprising the further step 

of: 

30 displaying a system parameter modification instruction 

in association with a softkey when said culrrent penetration 
level value has a predetermined relationship to said row 
penetration limit value. 

35 4. The method of claim 3, comprising the further 

steps of : 
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determining whether the softkey associated with said 
system parameter modification instruction has been 
actuated; 

modifying the system parameter if the softkey 
5 associated with said system parameter modification 
instruction has been actuated. 



5. The method of claim 3, comprising the further 
steps of : 

10 determining whether the fixed key has been actuated; 

entering the displayed system parameter into the 
system if the fixed key has been actuated. 



6. The method of claim 2, wherein the operator 
15 interface has first and second fixed keys, the first fixed 
key serving the first function of incrementing the level of 
a display to be displayed and the second function of 
entering system parameters, the second fixed key serving 
the first function of decrementing the level of a display 
20 to be displayed and the second function of canceling 

changes to system parameters, comprising the further steps 
of: 

determining whether the first or second fixed key has 
been actuated; 

25 performing the first function for the fixed key 

actuated if said bottom level has not been reached; and 

performing the second function for the fixed key 
actuated otherwise . 



30 7. The method of claim 1, comprising the further step 

of: 

displaying an icon on the display means which 
identifies the system for which information is being 
displayed . 

35 

8. The method of claim 2, comprising the further 
steps of : 
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displaying a symbol indicating that modification of 
the display means to show displays in a next level is 
possible whenever a current display is not from said bottom 
level; and 

5 displaying a symbol indicating that modification of 

the display means to display screens in a previous level is 
possible if the current display is not from the top level. 

9. An apparatus for displaying information and 

10 modifying parameters associated with a system, comprising: 
a communications bus (635) ; 

a controller (600) connected to the communications bus 
for controlling operations of the apparatus; 

a display means (10, 11) connected to said 
15 communications bus for displaying displays which contain 
information associated with the system; 

memory connected to said communications bus, said 
memory storing instructions for said controller and format 
and data information for a menu of displays for displaying 
20 on the display means, the menu including plural levels of 
displays, said displays providing information about the 
system; 

data entry means (12, 13, 14) connected to the bus, 
said data entry means including a fixed key (13, 14) and a 
25 softkey (12) , actuation of said fixed key causing said 
display means to show a display from a next level, 
actuation of said fixed key causing said display means to 
show a next, display from a current level; and 

a communications interface (63 5) for connection of 
30 said communications bus to the system. 

10. The apparatus of claim 9, wherein 

said memory stores a bottom level (7012A-I) and a top level 
(7010) and said apparatus further comprises a tracking 
35 means for tracking a current penetration level within the 
menu and comparison means for comparing said level 
penetration limit to said top and bottom levels as 
required. 
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11. The method of claim 10, wherein: 

said display means displays a system parameter 
modification instruction in association with a softkey when 
5 said current penetration level value has a predetermined 
relationship to said row penetration limit value. 

12. The apparatus of claim 11, wherein: 

said controller modifies the system parameter 
10 being displayed if the softkey associated with said system 
parameter modification instruction has been actuated. 

13. The method of claim 11, wherein: 

said controller enters the displayed system parameter 
15 into the system if the fixed key has been actuated. 

14. The apparatus of claim 10, wherein: 

the data entry means has first and second fixed keys, 
the first fixed key serving the first function of 
20 incrementing the level of a display to be displayed and the 
second function of entering system parameters, the second 
fixed key serving the first function of decrementing the 
level of a display to be displayed and the second function 
of canceling changes to system parameters. 

25 

15. The apparatus of claim 14, wherein: 

said controller causes said first and second fixed 
keys to perform their respective first functions for the 
fixed key actuated if said level penetration limit does not 
30 have said predetermined relationship to said bottom level; 
and 

said controller causes said first and second fixed 
keys to perform their respective second functions for the 
fixed key actuated, otherwise. 

35 

16. The apparatus of claim 9, wherein: 

said memory stores an icon for display on said display 
means, said icon being symbolic of the system. 
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17. The method of claim 10, wherein: 

said controller instructs said display means to 

display a symbol indicating that modification of the 
5 display means to display screens in a next level from a 

present display is possible if said current level is not 

the bottom level; and 

said controller instructs said display means to 

display a symbol indicating that modification of the 
10 display means to show displays in a previous level from a 

present display is possible if said current row penetration 

level is not the top level . 
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